in = V/Rn = 2014 (0127/2e) (~ 0394~* (t)/~t)/Rn (i1 the maximum supercurrent ; 0394~* the gauge-invariant phase difference ; V the voltage across the point contact and Rn its normal resistance). It appears that small shunt capacitances and series inductances play an important role, even in its dc current-voltage characteristic. Primarily, the two cases for which either the total current i = is + in or the voltage V are constants of time will be discussed. This approach appears to be essential for understanding the modulation in the voltage V(B~) as a function of an external magnetic field at constant applied current i for a double point contact.
Second, the external magnetic field dependence of the critical current (the dc Josephson effect) through a double point contact weakly coupling two superconductors is studied extensively, when the self-induced flux in the enclosed area is taken into account. Its relation with a strongly coupled double point contact, in which flux quantization holds, will be treated. Experimental results will be shown for the critical current of a symmetrical double point contact with such a small enclosed area O = 24 10-8 cm2 (L = 1.8 [10] [11] [12] henry, i1 = 185 03BCA) that flux quantization is very incomplete : (h/2e)/L2i1 ~ 3 &#x3E; 1) and will be compared with theory.
Finally, the properties of double point contacts in the resistive-superconductive region, in relation with both the ac and dc Josephson effects, will be discussed. It We will start with a somewhat different approach [1] .
At first both the supercurrent and the normal current through the contact will be taken into account and we will ignore the self-inductance of the point contact and the capacitive coupling between the superconductors.
However, we will apply certain limitations to the differential equations of the contact. Primarily the two cases for which either the current or the voltage are constants of time will be discussed.
We first take the voltage V as a constant in time. If V = 0, any de supercurrent between -il and + il can flow through the junction. If V =1= 0, then the sinusoidal ac Josephson current oscillates at a frequency v = (2elh) V and with an amplitude il. The time average of the supercurrent is equal to zero and only the normal component contributes to the de current i (t ) = in = V/Rn (see fige 2 a). Voltage biasing can be achieved by shunting the junction with a parallel ideal resistance R (when iR ) il) [4] or an ideal capacitance C (with 1 j (2nvG) Rn) [2] , [3] .
Second, we take the total current i = is(t) + in(t) When i &#x3E; il, then the voltage V(t) is periodic and a sharply peaked function of time, especially when i is only slightly larger than il (see f ig. 2 b) . The peakheight is equal to 2i1 Rn and the width of the order (hj2e)j(i1 Rn). The time dependence of the voltage V(t), the normal current in(t) = V(t) /Rn and the supercurrent is(t) = i -in(t) are plotted in figure 2 b. A constant current can be realised experimentally if one applies the current with a circuit having a high impedance [1] , [3] . We fig. 3 or 4) . The total embraced magnetic flux is in general not equal to an integral number of magnetic flux quanta. When i, represents the externally applied supercurrent through a symmetrical double point contact (see fig. 4 Figure 4 gives one of our results for a symmetrical double point contact with a relatively small embraced area 0 ~ 24.10-8 cm-2 [1] . In this figure the experimental points are plotted together with the graph calculated from equations (6) and (7) In the upper part of the figure the experimental points for the critical current-magnetic field curve are plotted. The lines representing the currents through the individual contacts (a) and (b) and the total critical current (a + b) have been calculated [1] . Shown figure 5 as a function of nLi1/ (h/2e) . The currents through the individual FIG. 5. contacts are also shown. When Lii j (hj2e) ~0 the minimum critical current is equal to zero (i,, + ib = 0) and the circulating current equal to (ia -ib) /2 = iil1l2.
When 03C0Li1/(h/2e) ~ 1, the equations (6) and (7) show that the total magnetic flux in the hole is nearly quantized in units h/2e.
Far away to the right of this figure lays the main interest of this conference : the detection of very weak magnetic fields. The amplitude of the modulation in the critical current is in this limit equal to 1/2(A/2e)/L, as is derived and shown in figure 6 [1]. The total magnetic flux is quantized : Bl 0 + Licirc = n(A/2e). Due to flux conservation the applied current is divides equally between both contacts of the symmetrical double junction. The circulating current adds to the applied current in one of the contacts (a) and subtracts from the other (b) . When (see fig. 6 ).
' ' Finally, the properties of double point contacts in the resistive-superconductive region, in relation with both the ac and de Josephson effects, will be discussed. It is observed [1] , [7] that the de voltage across a double point contact oscillates as afunction of the applied magnetic field when a constant current is applied through the double point contact. Some typical results are shown in figure 6 . The complete 1 -V -B i dependence can be represented by a corrugated surface [7] . The [8] . The behaviour of a double point contact with a small enclosed area in its own resonant electromagnetic radiation field can be observed by putting it in the center of a microwave cavity. This is an extention of a technique due to Dayem and Grimes [9] (see fig. 7 below). We observed [8] that the current-voltage curve shows steps at constant voltages, corresponding to a resonant frequency of the FIG. 7. cavity, which were most pronounced when the applied flux on 0 was equal to an integral number of flux quanta (Bl 0 = nhl2e) and disappeared when the applied flux was equal to a half integral number of flux quanta (B 0 == (n + 1/2) h/2e).
Explanation : The total current through the junction is equal to the sum of the supercurrents through the individual contacts and the normal current. Again the total current is taken as a constant in time (see fig. 8 If we drop the condition that the self-induced flux in the hole is equal to zero (1&#x3E; s = Licir ~ 0) it is no longer possible to give a simple analytical solution of equations (9) and (10) . The computer calculations solving these equations (9) and (10) are shown in figure 8 b [1] . From A logic extension of the discussions given above can be made by connecting two superconductors by more than two point contacts, which are adjusted on a straight line in such a way that an interference grating is formed [10] , [6] , as is shown in figure 9 . The left series of graphs give the calculated critical current as a function of the magnetic field for gratings of 2 to 6 weak contacts ignoring self-inductances and mutual inductances and assuming all the contacts are identical [10] , [1] . The right-hand side of figure 9 gives the observed voltage oscillations as a function of the applied magnetic field for various assemblies. The type of assembly is indicated at the left of each experimental curve.
